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[AiWS] ^^S^Ai 

[aai^si mm 

[XIISSJXU 2003.02.26 

r^s°i ss] mm mm §j us- s# axi 
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[o^gj^j 449-846 

l^±] gojAI ^Xie §E!*!£I 1167 Si XI &&5 

» 521-1202 

i^m kr 

[BIS ft] 

[£S°I ^SH^I] Sty 

§§2^1] JUN, Chung Sam 

[^SiS^eS] 650820-1094917 

[o^oh^j 442-816 

l^±] ^SIAI ^St2§ 129-1 SCHOHI^ 16-101 

[^Sj] KR 

[ntsfti 

[£S°I S^SJI] KIM, Sang Min 
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[<=>£&<=>! 137-797 

l^±) Aig^AI AiS^ SH§ §^0H§ 324S 1003s 

1^3] KR 

[£JAF§^] m=? 

[*lft] HI42£0| ^§0ll 2|s fgi, HI 60^o I 

CHI 2IS SSI^JAI S S^SUD. CH£l2i 

«t§? (Oj) 

[^I^Sig] 20 S 29,000 a 

[}>&*g!S] 37 g 37,000 £! 

0 2d 0 §J 

[^JAFS^S] 38 m 1,325,000 S! 

la^lll 1,391,000 S! 

[H¥A1W] 1. fiSfAi- SAHIAi(£S)_1S 
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^ ^ £ ^-^-S>7l ^ ^ ^-fl- WJ- 

^£ ^i^^g- ^o)) Aj-o} ^^-o] eHH 4 

« ^ Sl^, sq^^l cfltb ^a> 7 > tfltb ^A]^ 
£ 13 
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1020030012088 #^ <£^: 2003/3/19 

^th £ff- ^ ^ ^ {APPARATUS AND METHOD FOR AUTOMATICALLY 

CLASSIFYING A DEFECT} 

£ 2a 5? £ 2b^ ^2fl^ ^ wJ-^-g- ^^^ 7 j nsflss-olcf. 

£ 3£r 4^#6j| o]^ ^B]» ^^*>7l ^tb 7fl^£olt4. 

£ 5a £ 5e^r afli ^*HH tcfe} *}*} a> 

£ 7a ifl*l £ 7c^r ^ff-* ^1^1 ^-g-*V tJ-<£^ S^ltb ^i£fl 

£ 8a tfl*] £ 8c^ -g- *Qi |a|^ ^^h)^ ^W^l ^} 

£ 9^r m am ^ g-fl- * « 0 >^* ^^*>7l ^ 
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£ ll^r *}2 ^}<^M ^ y o v ^* -M^*>7l $}*H 

£ 12^ ^ *fl2 4^ H o v ^^r 

£ 13^ all 2 4^- ^ -g-fh U-fJ-i: ^^^>7l ^i5Lo]c}- 

£ 15^ ^13 *J*HH1 £rff- ^ ^ #*1« ^^*>7l 

£ 16^ ^<a] *fl3 ^Al^o^i 43 ^^^>7l ^tb ^A^oicf. 

100 : ^ £-^f- ^-^1 110, 210 : ^o]x] 
120 : %Q 130 : ^ S^7l 
140 : ^#7l IS : 

W : 220, 225 : ^1 ^ ^12 ^ 

230, 235 : *fll ^ *fi2 ^#2:^71 240, 245 : *Hl ^ *1]2 ^#7l 
LI, L2 : *U ^ *)12 ^- SLl, SL2 : afll ^ *fl2 
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<25> ^ £~ff- ^ ^ 7jt£- «s ^jofl ^O.^, ^.Cf ^^Tflfe, 

^ ^ *r 5U^r ^ H o V ^ ^ ^ £ff- W 

< 26 > tiV £ ^l ^fe ^ ^ ^olsl(wafer) ^ ^t^Rr ^(Inspection) ^ 

€^*H^t. <« #0], *H1 ^H*] tg^o. ^ 4^.ofl^ <*fl 

°13H1 ^flli ^M] s|-^#(particle) SE^ *Mltr (micro scratch) 

^^-ol ^ &o.^, 7}^m S^KChemical Mechanical Polishing: CMP) ^ 

<27> ^ 7 fl ( ^ ^Af ^H^fe c^t5j 2fl£j A o Voj ^ 7lEf ^7fl o}Jfn> 

$l<Lv), 3fEl# ^ ^^-ir ^^^71 ^ ^^>S fJE£) zfl^ ^wl (review 
tool)* °l-§-*H ^-°J-a- **fl ^^^^.S. $X^. 
<28> ^a>( inspect ion) ^w]o] tijot^oi i^o] o] ^-<>| ^ nj-ej. ofl;*Mj ^ 7 fl ^^o| 

^f- 7flS ^-^M- ^^tb ^7} 7}^}t]} s]^cf. sj-7^, ole^ 

^ofl tC)-5| ^A>^ &^--5}7] ^Jl Al^> ^ ^T^] 

Cf. ^]ols]^ 7^>1- E|7l ^^TT ^ ^1 o]x\v} 
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1020030012088 <Qx\: 2003/3/19 

4^1, ^ ^D-l: 4!^*Ka Jl^t^^s. ^el^r ^f- £fr ^ 

*3 ^ (wafer) ^ £ #^ ^sfl^ ^» q-E^t}. 

<30> £ i^- ^ ^A>(defect inspection) A]-g-5>^ ^Hs^ 

iL7> 1^<5}7fl SUKS12), ^^.s.^ A^( S erver)l- ^-*A *H v ^i=r(S13) . 

<31> o] oj), ^ 7 fl^ 7 > ^ 7fl^# ^^7>7fl 5^(spec OUt)(S14), *K£*11 ^2: 

^ ^S] c>o.^ o^fl ^^1S1J1(SPEC OUT INTERLOCK), «fl# SlH^-I- s)^ 

^*fl^Hr ^D-I-g- *fl^ ^(review) *!ri}( S15). ^7H, ^a}^ ^a> ^aH^ £ 
^ ^ £1*1 ^iL°fl nj-Ef ^51^ *fl3 -£uH>H sflxg- ^^ofl €^ti*Rr ^ 5.<# ^ 
^ ^^5- ^<?l*Rr ^^^># ^*Rr ^l^^r ^H^Si 

(microscope) ^a} ^n] ^ (Scanning Electron Microscope: SEM) -f-°] $1 

<32> ^A}<2] <^ 7fl^ o] 5] cfl^-O.^. ^*fl ^l^l 

^3H1 *1*1tt ^^1- ##SKr 4] 

z|*Kcritical) ^91*} ^^-» fe^-S. 3^ S}-o}^ ^olcf( S i6). ;*fl^f-I- ^^*V 

^4, 3<y*i, 7fl4p ^ ^ ^^i^m ^^mi 

2\ 7fl^7> ^ Tfl^ofl co^uf ^^-^1 ^*cH] ^zHr ^^-i- ^fetfJl # 

^-5]^ ^ ^l^^Vcf(Si8). 
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<33> j£ 2a ^ S. 2dtt ^Bflsj ^ <H*$f>}7] ZLBfl^*^, *)-<3*H 

S^tb ^fl^r -^(manual review process)^ ^ 0 l^f. 

<34> £ 2a» ^-S^, ^o]s1 ^ a} ^ a] 7} 7fl^» ^e]*Kr -§-°V 7l§*l(<* 



Sj-^Oll^ ^7}^ SlM^o) tJ-^o. <^^ 0 -| ^A^Jl, ^^.g- 

^*fl ^f"^ Bf^^ °1» CflolEi A^c^l Efol^ £ 

2b^l Hf^ ^o] ^ 514. *)12 E^Ctype 2)^1 ^-g- ^7^1 ^(critical 

defect)^ 7}^}ig, ^5. z\}2 tj^. 7fl ^ofl :g-^o] £ - ^*]7} ^ 

"AM, 7fl^7> 7l§^l ol§>ol^A^ oJtJ] i^Kr ^» ^ 

A>^L M^J * O.S. 71^^11- ^^-O.^ 71^11- ^A| S 7fl2:^ *>JL ^ 

5&tr, 7B^7> ^^joflA-1 ^o)l o) 3.^ 7^-0 3^0} ^ A AlTjol u] 

■¥- ^* S^tt ^ ^1^°1 ^-^trcf. $1 ol 31 o) ^ 

^ ^(random)*} Til ^*>J1 ^ nfl^l- ^-,5}^ tJ^-o] 7fl ^ ui h^o. ;*^Kr wj- 
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<38> C-l^ol, ^<^H St\1lt *D3*HI ^ ^ ^7>^ 

<39> *Nl3., ^ ^ ^ ^WloflA^ ^A> ^Ofl cflig- qt 200~300*H^ *fl °1 3] 

3*r» °ti<H ^A>£]^ *)1 o] 31 ^ *f 1400-2100*11 o] 

<40> O]^ ^yQg. 7fl^A}s}^7 *)H3}^ nflo. ^ ^ > ^ 3 5] - ^ o] 5) 

<4i> oje^ ^<$6\] o]^. ^ «^ ^fl^ ^t}7] 7-}^- ^ ^(Auto 

Defect Classification: ADC)7> 7fl ^1 ^ <H 9X^. ^ ^frfe ^ ^ ^1 7 J 

7gig°) 3*1-1- ^c> 7 > ^Hlofl A^V^ olcjxl^ S^l-JL ^ ^ ^7>^ ^ 

^Hl 4^- 7>^o.^ ^r^^Vcf^ #3°! ^7H1 ^tt ^r^iL 

Al^Vo] ^^n> <5>qe^ s)^ s^i ^l^(setting)o] oj^t}-^ #^o.S 91*}^ *r 
^ ^ 3-fKADC)*f «7fl ^el -*J-g-3*£)uI ^1^- ^rcf. 

7fl^ (review) ^l^M: ^ofl cfl^r ^iL« afl^ ^ 

xife ^ *ll^Rr ?M4. 
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< 43 > -a ^ 2 -g.*^ #0] ^^-o. ^a]^o.s. ^(review) *1*> 

* #°l^r 9X$r ^ ^2-9 *\}^ ^ 9Xtz £~ff ^I^Hr 

^ ^ «J-«H s^^, sq^^) #6|) ^Af xg^s}7l ^*fl *\£- S 

A oM <L>^#^- £-^*H 3*} ^3M1 *j3*fl£| E^H £ 

^% V * ^*l-7l ^*ti p S SE^r C ^(circular polarization) 

-o] A>-g-^ ^ oicf. ^, * ^12 ^r-g-^H -gHT*Rr P-S 

S-C 5E^r P-C ^<LsL 3*r» ti>^2i^7fl^ M] ^ 

£-^7> 7>^- -f^tr Sthi: ^;tK £E*V, 488nm sj-^Kg- ^ efl o] *| Jg^o] A}-g- 

€■ *H-^°1 °l-8-*H 3 #4 iH3# D 13 s}-^r-a*r s> 

fe" H o V ^Hl ^ ^, ^ofl cflSfl A-lS. Cf^ f^o} o. ^Af^ZI 

^A> ^ofl cfl^- ^^H, 7fl^ ^ ^-f- 

T $X^T. AAA 2:3^^31 E^Ofl tcf^ ^^-fi] a^*] ^#0] ^<^t}ig 
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4€- ^ ^ 3*} ^9HI S^>^ ^ ^^}7] 3 

<47> A Q V 7 ] ^J*. ^^^1 ^ofl ^A> ^|^^>7l ^Sfl ^3. Cfs o. ^ ^ ^ 

oil ^11L> ^33] ^ ^«-§: eHHI ^s}- ^ $14. 

<48> Aj- 7 1 ^.q.^ M o. i^-^, M-^.^ 

^*>ji s.^* s^^>7) $\f>\^ %^$] ?is.<t} m% 

7)7} wfl^l^ ^ $14. A oM ^io~30°^h^ ^s. i-iHH #1-* 

^4t 54°. ^ , ^# -^/fe ^l^^l ^ r^^-^- ^^o.^. ^ 40-50° 

4^. ^ g-fl. wj-^ofl 31 *>^, 3i|;S*fl ^o\) ^A> ^^^ 7 ] ^! 3. 

Aj-71 ^A> 24*}°1 ^> AV^Sl^ A§A^ ^2 AV^-g. 
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<50> 



#ofl ^^1*1 ^-fr E^<gofl oj-e} ^tbcf. 

A HH1 ^ ^ #*l^r, *U *ll2 ^HS, ^11 ^#-8: =t^*Rt *fll ^#7l 

^ *f|2 ^*Rr ^2 ^#7l# 5^}^, ^7l *fll ^ ^2 ^*>^ 

i^ofl ^^1*]- 31)^^ Aj-cq ^o. ^O^oll TCj-ef ^-f^t}. o] ^ ( ^1 ^ 

^12 ^A> ^ofl Z|Z| # ^ *fl 2 ^ 2^>*H, ^1 ^#7l ^ ^12 

^111 ^ ^12 #^ol ^s. cfl^Tll wfl^ls)^ ^3H1 4^ ^-Ir-g; 2A} 

^ xi^-^, °lt A?\ ^A ^ % ^« 

^1 ^ ^ ^ "^ofl ^§>^ ( ^^1 ^oHl ^ i^-gr ^^S>7l ^sfl v\]o] ^ 
Si^}JL, *}7] All gr^S}^ Al % ^ ^2 ^^§>JL, *fil ^ A)2 ^#7l* 

°l-§-*M ^ *112 ^a> ^0.5.-^ AV^£)ol A§A^ ^j! ^ ^)]2 AV^^-^- 7\ 

7l ^tW. *1]1 ^ *fl2 t}^-, ^ofl 

tb Efogofl o].^ 



<52> 



2E^r, ^ ^2 -=-3* ^§>7l ^^H, ^- w}^«l HL 4^ ^^1<^1 

°fl ^ ^-^l^r, ^1^ ^-i: ^Hfe ¥-A, Al ^#7l ^ 

^12 ^#7l# Aj-^s.^ *)^A ^ ^ 
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^^ 2003/3/19 



*fll Cf^r a fl H^^ ^A> i^AS 2:A>^Cf. afl 1 ^ ^2 ^"O] ^Af ^0.5.^ 

<53> oj^ ^ i^ofl n}^ ^f- w o >^ ^ ^ ^ ?&x)c]} ^-g-S)^ A]-i£o} 

<55> Sl^^l^ ^ 5§^o]l ^Ol SA>51^, ^^O.^. ^A}^ 0>AfZ|O.^ Hj-Al- 

^cf. 3il ^-ofl 4^#(particle)ol ^fl*}^, v)Mm ^^°\] ^a} 

<56> ^#ol ^^oj o. 7 }^}^ f ^A}^ 7^-5: ofl o) gfl o) ^eV 

^ lJZf ^ol i^<£t}-. 



#7l loflA-1, ^a}^-^ 7 0 >£( intensity), Is^r ^£#21 ^ ^ oj 

a>^-o] incident beam wavelength), n£: sJ-^l-M #^#(part icle refractive 

index), R-cr ^#°1 ^s}^ ^1*1^^ 7i&)(^, 3 #7l (detector )^1 TjsJ), a ^ 
4-El#^ ^(particle diameter), 6^ ^aV^K incident angle)-°-5. ^7] ^^l^cf. 

^7^, Dl^l^j- 4E|l-( sm all particleHe} ^ ^a>^-( incident beam) ^(A) 
iU} ^ og^s. , <|}ti}-3_OiL A>-g-sl^ ot 488^ 4^ £i=. o>e^ 



<57> 




1] 



(i-»-cos 2 e) /, 
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eflol^CAr laser)* A>-g-*rTr ^H^i 4^#^r ^ 0.5^4 *J-£- 3]^-g; 7} 

<60> a o v 7 ] 10 fl oi<>)^ ( ^jr ^ av^ sca tter7> #^5)^ ^<H1 <y 

^#(S rfltr ^-i" COS 20 ^ <£*\) 9l±r ^^-(p 3g 

<6i> <yA> sl-^-(^)^ ^#7] (detector )7>^1^ T^sj 2^^1 *]-ti] ej] 

tsVjl, 3rE]#( P article) *}^(a)^ 6^*\] <^r# ^ # 

<63> E 3^- %s*>^, ^*§°\ ^ms-^z] #5:7} £A]^t}. 

^ #fMl ^-er tfl^V #51^ T=f^tr ^3]^. S^cf. 

<£xW5L(6), ^(A), s|-E^°} ^^(n), ^7l 

(particle size), s)-tM#^ ^ Efl( par t icle shape) ^ <3^h8: 

^i^Hfl^l (micro scratch) ^#sf^S. 3.7] , ^ ^ Efl ol^ofljE £|.j=l nv 

<65> ol^ ; ^» <g i^l-^: Ir^-fr ^Ml*V7fl ^^tr4. 

<66> ^lAl<^] 1 
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<67> 



<68> [5 1] 



Source 


488nm Ar laser 




1/4 A , 1/2 A plate 




PC^MS), S(<a*r^<HI Circular^* 




°f 20S. 


^#71 (Detector) 


PMT( Photo Multiplier Tube) 



<69> AV-g-^ a)s.^ Aj-j^. ^ ^ 7l ^]^ <£ v y (Chemical Mechanical Polishing: CMP) ^g- 

^cf. tEfeH, o^jAj-s)^ Tjf-o.^.^ c>ol3^ i3 Efl*l (micro scratch), 

(real particle) ^ #^^^^1 ^^(polysteren latex: PSD # ^ &£t. #7l 

<?o> P S m% ^ Circular ^#(C £#)£l 37^1 ^ 

*H, *fl°lsl<*fl eflol^l- s^>*>ZL ®}o)ri\ ^fl^AKreview)^^ Ef 

A ^ofl tfl-g-^}^ (coding) g=^ f z}- zj^-ofl rfl-§-^ 
^&(PMT ^°» v (voltage))* ^tr^-. 

<7i> 5! 4^r ^a]^o]) 4= ^.g. iAl^V nsfliroloH , £ 5a £ 5exr ^ 

<^A> s P ^ ^ C ^l^-^^l 37}*1 ^r-§-^ ^flo] 

*M tfltr *r53-°^, S ^^-P P ^*-C S ^*-C 3-~«\] tfltr 

^ A rl- ^*3*r ^, 4 ^ ^ # 1^ ^7> 7K> ^ £~fr£)^r ^ 
^>^r4. zl 14, p ^^--C S^-ofl 4s. ^^^7> S^sM oic^-. 
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<73> 5L 4^ ^LHflS^ P <M*1(PMT ^(voltage))* X C 

^*1(PMT ^(voltage))* Y 3Ht}. <£^6jH ^ ^^^ 7 > # 

^ Q*}^ ^(dark fieldHH scattering)^- M-eH^ ^°J-8: «£ ^ 

<74> nl^tr S7l^ ^-g- a.7l oil tc]-e(- ^71^71 ^ 0 .2pm ^ ^ 0.5/ai 2] 

^ PSL-ir *fl°l3l ^Hl PSL^r ^tr 3715. Sr^#o^ ^1 

<75> ^ 42f £ 5a tfl*l £ 5e# ^S*}^ , ^ 0.2/zmSl a^-fr ^ PSL^ P cfl 

^ 0.2-0.5 ^£^1 PMT ^ C ^#^1 cH^H °J= 0.8-1.2 PMT 

CL1 <3^* 5a ^ 0.5/zm ^iE^l PSL^r P ^%°\) tfl*}a} 

^ 1.3-1.7 7$S.°) PMT C tfl*H ^ 2.4-2.9 PMT CL2 

^-a- ^w^cs 5b #20. 

<7 6> ef 2.0//m ^5.^ 371 # ^ p ^ofl tfl*H ot 3.4-4.0 ^£^1 

PMT ^ ^ C &%°\] cfl^H «f 3.6-4.0 ^Sl^l PMT *1<M CL3 <8^-§: ^WCS 
5c SEtr, "M35. iHefl^l^ P t^c*) ^ 3.5 ^5.2] PMT ^<?HH ^ 

^l^^l f>}^ 1451- CL4 <3*H1 ^711 -g-^cKS 5d ^ £ 5e 

<77> ^. ^HHAl ^M]^ 2^1 2*1- ^Hd-& <>1^ #7l 

<78> 2] y= -0.0856x^2 + 1.2981x + 0.0096 
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<79> s. 4 d\) s.A]tb ^^Ml "4^^, ^fMl^i ^ v -t-S PSL^l ^(CLl, CL2) ^ 

St-El^ofl o}^- ^^(CL3)ol ^^SlJl, ^Ml^ n>o]3S. ^£LEi}*H o] *V ^ <^ 

(CL4)ol ^ ^, ^1^^; 7}^SL3. ^V7> ^ 3j-E}#4 

^Afl^d a.7|(sizeH ^ CL1, CL2 ^ CL3-2.S 

<81> ol^l- ^-ol, p ^ C cfltb ^ ^1^1 4^ ^ f£7l 

*r SSL^, ^ ^ofl ifl* ^H3* *le] ^(CLl, CL2, CL3 ^ CL4)*} 

JL A^HHl A]Jr U]o^ <?l^Al^ 7^ O., t}s. Ol 31 Si ^A>Al A]Jr ^-^1 

^ n^r ^l^l ^P-^l 4^ -g-ir* <r ts^l *ti^°l o^c^ 

£ ^ 3*} i§«HH 7>^1^ O.S ^ ^ ^-ft^- ^ -g- 7>^ 

^A}^ ^ « 4^ 7^71 *H1 ^A><4 ^A}ofl ^Efluf 371 

<*0^T « ^ 9X3- , ^ ^1 ^TflSM Al^>7ll A 4%H1 Cfl*l 100% ^71- 

<82> PSL g:- ^ P ^ #^*liLt}- C ^#ofl $\% 

^^^171- Dl 3.JL, T3>ol3.S ^3.2fl*l^ 7}-f P ^ C Ag^l ^ ^ *1 7> 

^ til^^V til^-S ti}-g-^ ^ &cf. ol5.M) ( P S ^ C ^ *>M-°J- 

£.3.*=- ^ ^£LEfl*l!- ^^-*>7l7f nfl-f o^^^ 

<83> ol^> ^ ^AHHl 4= ^ « aj-^ o. ^-^^ A^^Vt}-. 
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<84> 



<85> 



^IS. ^ QsLS] * ; ^ ^5}^ 3H3*)7 r >HSM*1 

S^(loading)5lJi(S21) ^a} ^d\]X\ ^ ^o) ^sj^cf. 

<86> ^#711- 5£^>^ ^ g-fl. P c ^^Hl cfl*V ^fl^-i- *r 

^^i4(S22). olo]A^ ( Aj- 7 | 2<*fl M-E}^ -il oj^ofl ^ A]jr 7 > -g-^}^ 

CL4 ^^^1 ^}°l33. ^3.^^]S. ^-^^q-. 

<87> ^A} ^ Al^ofl tfl^ $7] ^Sfl P ^^ofl 

til^cf. P ^^•ofl T^tb PMT ^(voltageH ^ 0.0-1.0 ^SL^l^r ^ 4 
tM#(small particle)^, 1.0-2.5 ^S.^ 4^1 ^(medium particle) , HBlJl 

2.5-4.5 nfl^ SrEl-f-Oarge particle)^ 

<88> §>7l S 2^r ^HH ^f" -g-ff- ^M^-. 

<89> [5. 2] 



<90> 



Defect 


X * 


y n 




PMT 


AutoCoding 




— Nf: 


3.02 


5.1 


0.5 


2.0 


CLl 


Small Particle 


2 


10.1 


3.3 


1.5 


3.0 


CL2 


Medium Particle 


3 


5.2 


25.6 


2.0 


3.0 


CL2 


Medium Particle 


4 


6.3 


11.1 


2.0 


2.0 


CL4 


micro-Scratch 


5 


44.2 


2.1 


2.0 


1.8 


CL4 


micro-Scratch 


6 


12.5 


6.8 


3.5 


4.0 


CL3 


Large Particle 
















100 


32.1 


15.6 


3.0 


4.0 


CL3 


Large Part icle 



^A> 7 > #\+ 3=L, ^ Hi en] ^ Sl^- ^(review fil e)o] ^^^d-. 71^ ^ 

^ ^ ^(defect No. HI tflefl 3l°ls1 aj-o} x ^ Y ^ ^S7l- ^*]7} 
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-IR^JL, o] *V *fl;g *£V}6\]*\ Q<5}±r ^9] <%x)^ -g-o]^^ o]-g-<g 

<9i> ^^S. 21- ^ ^JL°fl nH^-sH PMT &<&o] #3 jl , PMT al in 

*H -B-^^- 7>^_o^_ ^^(auto coding)^. x^SLS. 4^ 

<92> ^ ^-§-o)l °}o^ X^r, Y^r£- S, P ^ C M] 7\7] ^ofl tflsfl ^ ^Z^, 

<93> £ 7a 5. 7c^ cf^ ^HH tcl-ef a]^] 0)^0^ 

<94> JE 8a tfl^j £ 8ctt ^HH ,45} ^^s)^ ^*}^ *}^S.*] , 

7> €*>T=f. 2fli4*>^ ( a.7l7> 3.c1h}£ ^^-(flat)tl: 8b ^^g^l^ 

^7l7> ^1^> *\]$\& 8a #2:)^) ^^^^.Cf ^71 ofl^-olcf. Aj 

^15. £ 8a<Hl ^^-^ ^%} 7 \ s_ 8b<Hl JE^=1 ^*lJitJ- iELTfl 14^ 
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<96> t£*V ; xyQ ^Efloil n}E} cf 3.7)1 q-Ej-^+cf. £ 8a vfl^l £ 8c 2] ^ 

^-1- 3.7]^ £ 8b£] > 2E 8a^l ^ > £ 8c^l 

^ofi ^tl d 1*1tt <g*^r £ 8c^l ^ > £ 8a£] ^% > £ 8b^ ^ £ 

^ £"fr y o^^ <4€- ^-g-^ *H« ol-g-*^ review)-!: ^^>^ £ 5: 8c 

^ 3 SMS f^-lil -g-ff- ^ ^r£l« ^ 

<98> ^Al<^l 2 

<99> £ 9^r ^12 ^Al^o]] 4^. ^ ^1 ^ yj-^* ^^*>7l ^ 

92] ^ ^ *^-jr ^*[7) av^-o. ^^ £ ol^ ( £ 12^ £ 9 

2] -g-fp y o^-i: ^^*>7l ^^-^ 3^3. ^^^o]cf. 

<100> JE 9 51 12# ^tj}^, ^ ^ ^1(100)^ ®}°}*\ (W)7> *<^l^r ^ E flol 

*1(110), SA>B:H ^WW) ^Hl ^( IS )^- ^*Hr ^-o} 

(light source: 120), SlH^KW) ^ ^(120) A}ol<q «o) ^ s Aj-ofl wfl^£]c>) <£^-g- 

^^-^ 71(130), ^2) *I^« 0 l-%l=ofl tfl^fl 3H?-5L z|z^ 

^ 45°^512} ^£1- tifl^s)^ =^*Hr 27floq ^#7l(140)# 3L^4 

<101> #^(120)£r ^^^ofl tflsfl 7]^^, ^J^JfEi 2A}^ ^ O- SflolsKWHl 

20^51^ ^A|-z|^- ^s}^ 2;A}^cK ^(120)^: ^ 488nm ^H^-i- aj-^^v 
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t\. 488nm 4^ ^H*^} 7] nfl-g-oH ^oj^Kw)^ 3a}s>7H1 ^ 

cf€- 4^ ell ol^ HL^r ^<>1 ^r^SLS. Af-g-^ + oicf. ^(120)^r 

31 °1 ^ (W) &*}X*<LS. ^?fl^*H 3*rl" ^^ttcf. 

<102> 120)^.^ B\ ^ ^S.^]^r S^7l(130)7|- tifl^^C)-. ^ 

71(130)^ P S ^ C ^*rH, 120)^3.-^ Ei 2:A}^ eflol^o) 

1/22|-^- ^ 1/4^ #eflo]Ml- IPM, ^efl^Eo, ^ofl ^ efl ^ ^^-1-^- ^ 

<103> sg^- ^^71(130)1- ^|ol3l(W) i'M ^>5l7iq- 9X^r 

9°\] 5L^m tifS^ ^o], ^A> ^^(IS)oll ^^-ol ^o_ f ^ Oj-Ajo]: 

(dark fieldHl 3 #71(140 HI ^sfl ^1^^. 

<104> ^#71(140)^ PMTCPhoto Multiplier Tube)S. ^S}^ PMT 

^ ^#71(140)^ ^(IS)-a- 7)^SLS. ^ ^ ^^-ofl cfl^i] of 

<105> £ 11 ^ £ 12^1 £Al^ «}£>}- ^-ol, ^ o_ s ^Efl^ Bj-^#oll eflol 

7-1 7} 7pJ- Tj-^l-Tll ^>S}^r Jf^ltr. 31 °H ^«HH ^#71(140)^1 ^^1^ ^ 

4551 ^£^1 ^JE* o]i^ afl^sl^, o)^ pflol aVA>^ 3X|S}7l ifltr 3H°1, ^ 40 
£ oltf 503E ^s>^ «J3HH 3Z}-E1#^ iVAj-Aij:^ dl^j. ^ol^ «1 ^(signal to noise 
ratio)°l 7}% ^o} g_i£ S.^ >4-El## Sl-zH-^S ^ oJ 7 H 

€-2. ^IJ:^ sl-Ell-ofl o^*V jl-* ajjtoId^ ^ol^( noise )^ ^c]^ ^- 
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4 H (pat tern), K^^] 7] %7] (roughness) f-<*fl £]tr 

<106> J£ 12^ 3}-E}#ofl ol ^A>Z)-O.S 24£]^|. nfl , Aj^^) 7]^ 

£A)*> 3Htf. # 7 ] ^^7l(140).£ *M»|(WH| rfltfl *f 103£ <>1# 2 0H o^S] ^ 

<108> £ 13^- ^Eflol^, %Q ^ 27 ]}o} ^^7l7> ^1^5li(S21) ( ^Eflo]^ Aj- 

o\]tt ^1 3*11 Si 3M3}7 r *°}t}. *1U sflo]^ (LASER 1)# SA>^(S22), 

(W) ^ i^KlSHl ^ Stt ^^i=r( SCATTER 1)(S23). PMT 3#7l 

*fll 3H*H £]tr *lll ^r^tr ^(S24), ojm. ^ofl cfl-g-A]^ A^ofl 

1a> ^ ^2f» ^#*r4(S25). 
<i09> n o. i ^-^o) ^2 (LASER 2)1- 2:A}75}iS(S26) , ^M^Kf) 3 a} ^ 

USH1 * «>a> ^r^^K SCATTER 2)(S27). PMT 3 *fl2 3Hx-H ^ 

*V *fl2 ^r^^-i- ^^*r ^(S28), °1# i^Hl tfl-g-A]^ *1«H 2*} i^H 

^^cf(S29). 

<no> Aj- 7 i ^ ^2 a> ^ 7l^s. zj- ^5H} tfltr al-fr-fr tiljn 

tr *(S30), o]nl o^;*l aj = ^s-s^Ei zj- ^a> aj^^i 33.3 ^ = # 

^tr^(S31). 
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<m> *)] o]v\°] ^}^i4 ^ #3 iE^r ^ S^ofl nj-El- ^ $1^14, ^1* 

^ -i«l°fl^i ^ 1020 7fl<5] t^A}^ ^-o ( ^zjofl ^o_5q^ 

<112> a>^ oj-g-^- ^ « = ^6)1 $)| ol 3] ln|]^ ol 3 «. ^ 

JSL^cf. 4^1, ¥ 71-7] :£^g- ^^^r>7l ^ ^ Qx}^ 22]^ ^JKScan)* 

<ii3> £ ^ 2 ^aHH 4^ ^tl- neflHS.^, £ 2a ^ 

<114> £ 14^ ^2:^, ^o]] U^U^ ^ ^l*)]*} gofl cfl-g-^C^, 

^ 3007fl 3. H-El-\+t^. o]^ ^o] oh 100 7ll -B-^lSl^ ^^Ml £ 

^ 3-2-^*1 , ^fl3 ^HH^ 7 >S^ 9°\) tfl-g-^ ^olsH- ^^A>^>711 £t}. 

<H5> neiM-, ^Tfl ^(critical defect)^ 7fl2 (TYPE 2)°1 ji, ^2 B)-<y^ ^^-^ 

7fl^7> ^<5K± Jl^7> £t}. ^aHHI ^ ^ ^ wj-^ ^ 

^6)1 ^ols] ^ 7fl ^ ^ ^ AH1 ^ o^On}, 

^ 711^1- ^aHi ^ + 014. 

<116> 7}S.^ 9<H] ^-§-<5Kr ^2 B|-<yal ^f-S] 7fl^ ^= 45711, 7>S^ 3<H1 tfl-§- 

^ 7112 El-ogo^ 7 fl^i=. 80 711 S. M-^nl-. ^Hflal ig-^ofl^^. 7 >S^ 3<H1 cfl 

-s-*>^ ^1 °1 21 ^ #^l7lJl, 7}S.^ 9<H1 cfl^-*>^ ^11 ol 31 ^ ^ (review)^: ^^1^. ^1- 
A^, ^ *^o\} tcf^ « J= ^ o. ^tilofl^ ^f-S] 7H^1- <^ ^ $j7l ufl 

^^11 ^-g- ^Hl ^^Hl Ai^'i ^ ^jooi , £ 12011 ^A]isv 
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wfsf £o) oj?fl ^(critical defect 3*r* *r 9X^. ^th ^ £*tl 7fl^sf 

&*k£\ 7 fl^ofl uf^ (monitoring)^ 7>^o-}tf. t^o], 7\S.^ 3<^1 

tfl-§-*Hfr 3] °1 ^# ^ ^-5^1 ^r-§-°r ^ 9X^. # 

5fl^ o^ -g-^Sf^ Cfs^) 7]]^7> ^Oj-i ^7fl^o]l 3gjl*> 

^*>7l nfl^-6|).Al^ ^I^O] ^71^1 ^Cf. 

^-g- tcfl ioo% 2.^ ^^ojcf . o_s_ ^ 

^ 7fl*r7> ^afl 7fl ol Aj-ol ^ ufl^ ^ 10 ~ 20%^*} £ ^fl^^l ^ 

(at random) 7fl^r°->^ -g^*]- cf-g-, <^tr Bfl^f ^l -g-ff-^Jl Sti^ 

. °l^tr H o v ^^r wl^^ Vo J S-lH^m ^§^S. ^<£*M #3] ^ -§:-§- 

^ ^ %>cf. ZLSiuf, t^oll 4€- ^ £fr y d~^ ^ #*l*r #31 ^^Ai^L 

°fl* #<H 2nfl<2] *Hols)«sfl &o^ f ^HsHH of 10 007fl , 4fl <>1 S| ofl ^ ^= 

500 7fl^ ^^-o] ^#5)^10]-, of ioo07fl7l- 41|ols)oq^| oj^l ^(critical 

defect )°1 I7fl^£. ^flo-fji, of 5007l]7> *JM*|^Mfe oj^j ^^-o] I07fl^£ ^ 

7ti«- *r 5M. °l°fl aj-^fe Ol^^ ^^>7ll Sf^H W « ^7> &tf. 

Sfl^ol-^, ^7>^ ^^o_S <$2)g_ 7fl ^A>^ HH^-g- ^*>^ °i7l nfl^-ol 

4. ^-^7>7V ojojol 1000711 iE^r 50071131 s.Jf ^^A>*Vcf^ 1500 

7fl olAj-ol 7fl ^ A l 3foJ 5il S£ ofl o^ ^-^^ol *^^7fl £]<H ^^^>7> 

^1 ^£ 

55-24 



1020030012088 %^ 2003/3/19 

<119> ol Ei *V ^^1^-1: ^^^>7l ^ o.5L, ^ 7fl SE^ ^ 7fl^) ^f-o] 

ofi 100% ^a>^>c^ « ^ o^cf. 
<120> ^aHI 3 

<121> E 15^ £ H a Vr^o) ^Al^ofl rtf^ « s ^ ^ ^^§]. 7 ] o^*V 

5Lo]cf. 

<122> £ 15* #S*>^, -^HHl rt^-s. ^ ^1(200)^, *llols1(W)7> *o^l 

±r i3M*l(210), ^l<=>l5q (W)^l *fll #(Ll)-§- ^M^KW) 3a> ^( IS )^ 

*fll light source: 220), *IU ^(220)ofl cfl^Ml wti*l£M 3^} 

(ISH1 *fl2 #(L2)# SA>^ ^fl2 ^(225), ^ol^(W) ^ *fll ^(220) a>o]o| ^ 
#(L1)^ ^JeL ^ 0 H1 tifl^S]^ S^Rr 2:^71 

(230), 3H-5KW) ^ *)12 #^(225) A>olo| ^ 2 #(L2)£] #ofl tifl^s]<H $ 

A 3*}3- ^<*§& 2^*Rr *1]2 S^7l(235), *fll ^-(Ll)^ 

^r-fS ^4 ^ 455! 4£« *fl*l=M *ll 1 ^-^^-(SLl)-a: ^o"Kr 27fl^ 

*fll ^#7](240), =L£\JL x\)2 ^-(L2)5] ^WIM) tflsfl zj-zf 4551 ^51^1 

£.» afl^sloi A2 ^#(SL2)# ^*Rr 27l)2] A\2 ^#7l(245)» 

<123> ^1 ^ ^2 ^(220, 225)£r ^lols](w)^ #i£ofl cflsfl 7l^c>|^ ^Vjr tfl^Tfl «fl 

*l£H, afll ^ *fl2 ^"^(220, 225)°. sa>^ ^ *)12 %<\A, L2)^ *flojsKW) 

ofl ^ ^ 2051^ ^z^- ^«5]-tt| SAHelcK afll ^ ^]2 ^"^(220, 225)^8: 3L^- 
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488nm 4^ elH^-i- iHS^ch «f 488nm sj-#£l efl°1^7> <^3°l7l nfl^-ofl ^©la] 

*r-8-€ *r Si 4. ^€(120)£r ^|o]3J|(W) $^2)05. a 7 ))^^o| ^Tgofl tfl^ % 

^^1^. a*, *f|l *fl2 #31(220, 225) *1 ^3. cfl^>7fl nfl*]3q<H ^ 180£^ 

7l^-o11 *1^3<y ^-fr ^1 ^ 180JE ol<qsl z}-;EsL 

<124> ^1 »12 #(L1, L2)^ ^Sib AA *fll S *fl2 2^71(230, 235)7> tifl*l 

€^f. afll % A2 €# 2:^71(230, 235)tt P S ^ C 48 ^ 

^(220, 225) S.^ 2:A>^ eflo]^^ l/2s}-# 3? 1/4^^8" #3H Ml- i^oj, 1-eflo] 

2*H1 ^-7] ^ -g- ^ofl rtj-s ^ ^m\y) 

^*1M *fli ^ *)12 2^71(230, 235H1 3*fH ^£)tt ^%^r *\3, 

<125> ^1 jg^J- 2:^71(230)^1 Sl«flA-l p ^^-o] ^ , p ^| o] se| (W) S^ofl ^ 

^r^xr *1 3 °fl ^ ^(is)ol ^^^rf. £ 13^1 ;£*m w r *4 ^°1, ^9KIS) 

3#<>1 5Utt , ^Ajo) ^«( d ark fieldHl *fll 3#7l 

(240 HI Sl^fl #*l^t}. 

<126> ^#71(240)^ PMTCPhoto Multiplier Tube)S. afll *>^(SL1)£) 7j-£§ ^3 

*H PMT ^°h v * ^33h=k *fll ^#71(240)^ >i^-(IS)^ 7l^o_^. a_V^ ^ p ^ 
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<i27> xl2 2^7](235)4| C C *IMs|(W) S.H<$ ^ 

^ ZjA> ^(IS)<H1 ^*}Xl 2:A>^Cf. P Z>oj , Zj A} ^#(ISH Ol^ 

. ^S1<H ^1°> ^(dark f ield)ofl 41 2 3#7l(245H ^«fl 

<128> X|2 ^#71(245)^ PMTS. Xl2 -iM^KSLl)^ ^g^d) pmt ^i^S 

A. A2 ^#7) (245)^ ^ds)^ 7]$o.S. C $1 ^W^IMl rflsfl ^ 

<129> ^- ^A}oflofl^ X|i % £ X| 2 z}-z)- P jg^- C ^*r£°-M-, 

<130> uflo] ti>A>^ s]^>7l XU ^ XI 2 zj#7](240, 245 )^ zj- 

(220, 225H1 « $J= 4551 ^£2] Z}\E5. ^^5]7l nfl-g-ofl ( of 405L o]^ 50 51 

°1*>^ ^3HH tfl^ 5^°]^ ^(signal to noise ratio)°l 7H V 

^Itr -H-fr 413: i^l^(noise)^ 5fl ^ol ^o]3s) >y-o(| sflli 

(pattern), 7i ^7] (roughness) ^1 £|tr ^ o| ^.olofl <q 

<131> XI 1 ^ X]2 #^(220, 225)^r *IM s| tflsfl 2 0££) ^^0.5. 2iA\s\^ , 

tfl-g-sVfe XU ^ XI 2 ^#71(240, 245)51 SlH^KWH 105E oj^v 2 ()51 

2] z]-£ ^^ofl Hfl*lsq<X ^^-ofl o^v x| l 5| XI 2 ^rft^CSLl, SL2)-gr ^^t)-. 
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<132> £ 16 £. ^X\c$<$ 4= ^ ^ WJ-^-i- ^*}7l ^ ^£1- 

<133> *fll ^Al^ofl^^ I7fl^ M-l; A}-g-<5H p ^^-ofl cfleV XV^-§- 

C ^^-<H1 cfl*V ^>^* °H «1«H, *JAH<HM*r 27fl^ o] 

<Stt 3# ^ 27fl^l tfl*j) ^X\6\] *V-g-^-g- yl^^Jl, ^A> ^W] 

<134> £ 16* #S*>^, ^ ^2 2 7fl^ afll ^#7l ^ 27fl^l *fl2 ^ 

#7l7> ^1^5] Jl, ^Eflol^ ^-ofl^ 32)^^0] ^1 0") 3El 7> *<>J<4. ^1 ^-^(220)^ ^1 # 

(Ll)# 5A}f}^ ^-a]^(S31), A2 #^(225)£r *fl2 #(L2)* SA>^cf (S32) . ^1 % 
(Ll)o) ^ll ^^71(230)* ^-^M P *8 A 3S\5L, P ^^-(iS)oll 

2:A>s)<>| SE^r ^i^^(S33). ^12 #(L2)°1 A}2 ^^7l(235)» 

a>A> ^V^^cf(S34). 
<135> ^a> ^^-(IS)ofl^ a_v^ am a_v^ (sl1 ) ^ ^ 2 ^V^(SL2)^- ^ *fll ^ *fl2 

3 #71(240, 245)ofl ^^€^(S35, S36). 
<136> ^! A_j-^ (SL1 ) ^ ^ 2 ^^^-(s^)^] tfl-g-1j><*| p 33.=)- ^ C cfltb ^ ^f" 

°flAi^ PMT $.<$o) A^^x*), z}- 3g^-^ PMT t3]jiL3r>^(S37) ^f-^ 

W(S38) • 
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<137> *V ^o\) ^ AV^ll- -f , cfs- ^-g- ^Af^-o.^^ ^ «- 

<138> A]2 ^f" ^ "o^H ol-g-*! ^. ^ 

^}-§-^ 24] ^(Scan)^g- *H<>> ^§.^1 ^S^l ^ 6 

7fl^1 %Qo] ^-X\d\] HJ-^ ^A}^}J! Z\ ^7]7\ *VQ%% ^^\7] tffl^l *|HS1 # 

<139> -^jA]afl 4 

<140> £ 17^ ^ igj-^o] ^ 4 ^Aja^ 43 ^^-o) ^ ^ ^<5> 7 ] 

<141> -S- ^X\o)}o\) 42^, ^3 ^Al^l^ l7 flO) Af-g-^JI, ^ S ^ 

°l-§-*H #^HH ^}<g °H<?] ^ 2 ^5.^ i-Pr-^r 33^- tj: 

<142> £ 17-i: tis}?! , -^aHH ir}-^. ^1(300)^, *)HsKW)7}- *o^j 

*r ^Eflol^(3io), ^lol^( W )o]] ^( IS )-§- ^^*>7l ^*fl Dfloi #(ML)-§r SAfg}^ 

^€(320), ^o] ^-(ML)^ ^* ^1 ^-(Ll)^ u^*^ ^-i- # 

^12 #(L2)gr ^^Rr ^"^S. ^ ^-^(350), *fll #(L1)^ ^ wfl^s) 
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°] m%^r ^^}JL 2:^71(330), *\}2 #(L2)£) ^sL 

^H} ufl^lsl^ Aj^eKn 33^-0} sls$£ s*i*Rr A]2 m% 3^71(335), *\M % 

(Ll)^ ^A^j-^l tflsfl z}-z}- ^ 45E vl\x}s)o] aJ-^ 

#(SL1)* ^*Rr 27fl^1 ^#7) (340), nelJl Xl2 ^-(L2)£) °J tflsfl 

zj-zj- oi 45£ ^51^ o]=^ tifl*l£H ^12 -LV^(SL2)^r ^*Rr 27fl<i| *fl2 

^#7l(345)# i^tb^-. 
<W3> -^-^(350)^ ^1 #(ML)# *«1 %(L1) ^ ^12 

#(L2)-g- ^*Kr ^11 *1&K352), ^1 u]z\(352)°)} ^-§-*Ml Hfl^s]^ ^ 2 #(L2)^ ^ 
^Vtt *fl2 D]e^(354) > *|] 2 nl^(354)5f of^Tfl tifl^sH *fl2 B) (354)5. ^-E^ a>A>^ 
^12 ^(L2)* ^a}*}^ ^13 nle^(356), ^ ^3 *1 51(356)^1 tfl-§-HMl yfl^sH *fl 3 □! 
si (356)5^ ti>A>^ ^2 ^-(L2)-i: ^a> ^-(IS)°_5. «V^l7l^ ^4 *1&K358)» 

^, ^-^S. #Q ^*fl(350)fe *fll ^&|(352)» A)-g-*}a} *D$i #(ML)^|- XI 1 # 
(Ll) 3l *fl2 ^-(L2)o.S -g-E]<!f}JI, X12 ^-(L2)<>1 >fll ^(LlHl i«*}7il zjA} i^(IS) 
^1 ^a>s>£^- A}2 ^-(L2)^ ^^Vcf. 

<144> ^ (320)^.5.^- Ei ^-(ML)^r ^ 488nm s)-^ ^}o]^o}^ > 

^(350)1- ^--^M ^ 2 ^ 71 (330, 335)1- ^ 

<i45> ^fli ^ x) 2 ^-(Ll, L2)S1 ^s., a ^Hll d] 51(352)5+ ^a> ^(IS) a>o] ^ *)j 4 D } 

El(358)S}- >i^-(IS) a}oH1^ zfz} ^1 ^ ^]2 ^ S^7l(330, 335)7} ufl^tK 

*Hl 31 X12 2:^71(330, 335)^ P , S ^ ^ C -fl^SH, 1/2^ ^ 

1/43)-^- #Eflo] e^- ^f-^Vc}. 3g^- 2^7ll-(330, 335)^8- ^eflolSS] ^^-o]] o^gfl ^ 
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%^ ^HW. H-^* ^^*>7l *U £ *fl2 2^71(330, 335)^1 2\n 

<146> ^ -gAloflofl^fe 2:^7l(330)<H] <2\n*\ P ^o] ^ , z\}2 2: 

^7l(235)<^] C &%°) P ^ ^ C ^^-(iS)ofl ^*ltb ^ 

f-ofl *}&S\JL, °]S.^t] ^11 ^ ^V^HKSLl, SL2)£r zj-zj- xfli ^ 

^12 ^#7] (340, 345)^1 ^^^cf. ^HHH ^1 % ^ ^12 z}-z}- p ^ 

# ^ C ^*Ha°>h *H1 tM^l <>}-M*H, o]^^ p ^^._ s ^ 

^ ^ ^ S ^ C ^ -g- Cf^- *A%^9] 2^-gr A>-g-^ E^tH 

<147> ^ ^2 ^^71(340, 345 )^ *fll ^ *fl2 ^(Ll, L2)£| <^ Aj-^ofl tflsfl z}-z}- 

3f-T-^- ^ 455L ^o]^ ^^ofl o]^, oi 40£ 50£ o]§>^ *§$\d)]*) 4 

E^-i-^ a>A> xj^ofl cfl^- j^o]^ wl#( s ignal to noise ratioH ^\ iL^ JL-4* 

Ml 

<i48> ^ofl n^s^ ( ^} j&k) ^jo^ ^ 7 fl^ 31 #ff-f 7>^-^7l 

^"^l *fl^ ^ °1tT ^7fl til£^l ^^^1 ^ *fl^ 

<149> t£*h ^igo) 7 fl^2]_ ^-&<5>7fl i^SRr Al^VO. ^Qj*}.cr| ^d> 7 fl o]Aj-<q 

^3E. ^#^1 ^ 9X°-^, oKi ^3^1 ^ a.^- 
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4^°1 ^HH ^V-S-^S. 2^*} 5^1 3 -£317} 7>^*>l}. 
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1] 

3*1 3 *H A oHl ^a> ^^§}7l ^sfl a^s. rf€- 24^^ ^Tfl; 

#7l #^##* #7l ^#ofl fl^^. #*1 ^^.o. ^ 

3 E^l 4^ ^-*Rr #7H« ^l^Rr ^f" £ff- « 0 >^. 
[^T 1 * 2] 

^1%H1 &<>H. #71 21 #6fl ^A> i^J-i- ^Aj^>7l #71 ££Af§>^ # 

31£r #71 ^ofl ^- 5J ^12 ^ ^741* i^H, #7l *fll % 3t 

^12 ^-o] # 7 | a), ^ofl^ ^ ^2 #i£#°l >$#=lfe ^ 

£.3. 3^ ^ . 

3] 

^12%H1 9X°]*], s^7l# ^i-g-^ci ^-o.s.^-e1 *fli ^#*> 

^ #31 ^ #71 *fl2 ^°.5.JfEi ^fl2 &%-$r ^#*Hr ^1# C] 3L#*M, # 7 ] ^! ^ 

% ^ ^12 ^^-ol #71 ^a> ^ofl ^A>S]^ 51 -g- *Kr ^ £-ff- 
4] 

*fl3#°ll 9X°}*\, #7l *fll ^ ^12 ^#£r P S ^ C ol=oi^i 
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[3^8" 5] 

X]2*<H <#7] 41 % * 42 %^ tfl^NMI ^lO S 

*>^r ^ y o V ^ • 

[^t 1 * 6] 

Xl5"M ^"71 XU %-§r 2:A>^> 7 ] ^ t!" XI 1 ^ ^ #7l Xl 1 cfl*j= 

^i^L ^ ^ ^ H o^. 
7] 

^7} xu ^ ^-71 xi 2 ^*Hr ^xii- ^*Rr 3* # 

^5= *Rr ^ £^f- «o^. 
[#^* 8] 

Xl7%Hl ^^H, ^"71 tflo] QKM. ^A]^ ^-7} 4l Ag^}51, ^7} 

9] 

X18%H] &<H>*1, ^71 ^1<?1 ^--i; ^-^2io S ^-nH?H ^71 XI 1 # ^ X12 ^ ^ 

•^Rr XI 1 ^7] XI 1 cfl-g-^Kr ^2 av 7 ] ^ 2 v}^^ 43 

n 13 ^ #71 X13 v]z\4 tfl-g-^ ^1-71 41 nl&Ml rfl^Tll «ti*l€ X]4 5Lf- 

55-34 



1020030012088 2003/3/19 

^ #7] ^1 # ^ ^12 ^H^M, ^-7] vflx] 2fl 4 ^-7} A]2 % 

°1 ^"71 ^a> 2^a}s\ ^ % + ^ «s yj-rf _ 

10] 

1NH ^7] ^Aj- i^-ofl ^Aj-S]^ ^J|. e^)o S ^ ^ wj-^ 
11] 

^7%H1 91°]*}, #7] ^-^ ^5. ^ ^-71 ^2 «ti*l€ 

ol-g-*H W ^ 2 A oM ^1 ^ *fl2 P S 

W ^ C ^fAS ^l^ol^l ^Lf ^7l AjlflS} AJ S Cf^. *}^0] ^lOS 

^TT ^ ^ a o^. 

[*<^^ 12] 

^1%H1 9X°]*], ^7\ ^A> ^Jfc-g. ^Aj^ 7 } <^fl Aj- 7 ] ^ 3:A>5>^ cj-^) & A o V 

7l ^A^fE^ #7] ^^-g: ^^Rr ^-71]^ ^-71 ^-ofl rcj-sj- ^^>^ o_ 

S ^S^TT 3# ^HJjlS. ^ ^ «o V ^. 

13] 
14] 

°d A >£l^ 7 A^C ^'O^ 75}^ ^ « 0 v^ . 
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l^^ty 15] 

^ ^A} « 0 H£ofl tflsfl 40JE o]a o v 50 £ o]3r}£) «^ ^cflA^ ^^sq^ ^ A 

s -g-ft u-^ . 

16] 

*fll*<Ml SU^I, A o V 7l ^c^l Aj- 7 ] ^cq ^ogofl 

*>J1, <|3*l*Rr ^-f-*Hl tfl^-^ ^7} E}<y O.S. s&7] ZjA> ^ofl ^ 

# ^ 3 3* *f^r ^f" ^ «o V ^. 
[^*J" 17] 

*fll6lHl 9X°]^\, ^71 ^o^ £ 5T|^^7> 3Hr #33-2- 

£#1-^ ^«-§: tij^^H ^f-* -g-^Rr 3* ^ ^f- ^ 

18] 

^ 3.^*}^ ^-^^.s. ^ ^ 

I^^J- 19] 
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s\ El-og^i 4^. ^ ^ ^1. 

I^^g- 20] 

*U9^H1 91°]*], ^7] % *Kfo] efl0 ]^ ^^>^ > # 

21] 

—-5=- *i<^ M*Rr ^ ^ 

[^^%> 22] 

*H21lH 31°]*], ^7) ^47}^ ^7] %^*\] cfl-g-§>^ 1/2 ^ 

^f^°-5L ^ ^ 
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231 

*U9%H1 &©H, ^7} % $7] i0£ ol^ 0 > 30£ zfiE. 

^3 v^HH a o v 7 1 ^-s.^ 2fl°l*l S^Rr 3* 

S ^ ^ g-fi- 
24] 

^ll9*cHl SH^H, ^7} ^# ^-7fl^ ^71 ^^^) Aj-o} ^-71 ^A> >^-g- 

^<L£. ^7} z| tfl*fl 4051 ojAj- 50£ oj^o) o^ofl ^*l*Kr ajoj 

£ ^ #711- ^%HsHr 3# *}^r ^ ^ 

[^T 2 -^- 25] 

^7) ^1 ^-o] Aj- 7 ) ^A^«-Ei A>^5)^ A>^^ ^! ^* 7 ] 

3. ^SRr #31 ; 

A oM *fl2 ^"Ol Aj-7) ^a]- ^^O.S^-Ei ^S)cH ^Ajs} ^2 *\}2 ^#7l 

A o v 7l ^1 * ^12 ^£#4 Aj-7] ^a> ^ofl o^]*V ^^-g- 

^ 3-°*H rcf^ «.^>^ #311- ^tg-SRr ^ ^ . 
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26] 

Xl25%Hl &<X*|, ^-71 XU * X|2 -8-71 7l§^S. Ais. tflW>H 

^$<L£. *}xr ^ -g-ff- 
27] 

Xl25%Hl SX^*], #7] XU £ XI 2 ^rfHJ-^r ^7] 3 a} ^-g- 7l^o_S av 

71 ^ XI 1 ^ * XI 2 ^ £4 tflafl 4051 <>1>& 5051 ^ofl^ 

^£j^r *m ^ S-ff- 

28] 

X1251H &<>H f ^"7] XU # ^ Xl2 S ^ ^ C &L*&SLS. ol=ol 

^J^f f ^€ ^s. tj-g- sm-si ^ <5Kr ^f- ^ HJ-fl. • 

29] 

^1^X1 ^Hl 3 a} ^^*>7l ^tfl XI 1 £4*}^ XU 

^7} XI 1 %o) ^-71 ^a> ^^o.s.^-e-1 ^£sl<H xl 1 ^^t- ^3*Hr 
*H5i *M-£| xli 3#7|; 

#7] ^a> ^gH] X12 SAf^ XI 2 ^ 

^71 XI 2 ^-o] ^SLS.^ #&Z\o] XI 2 ^V^;%# 4^*}^ 
3<XJ£ aj-uj-o} XI 2 3 #711- 

^"71 XU £ XI 2 ^^-fr ^"71 ^ofl ^^tV ^"71 5*13X1 

^ £#-8: El-^ofl t^e} ^ ^1. 
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30] 

Xl29*J"Xl A oM XI 1 ^ X)2 -*7l ^A). ^-g- 71^0.5. ^3. tflW 

711 Hfl*l=M, A o V 7l 10S. 305. AS- Ufl vflXH #7] XI 1 ^ ^ 

XI 2 ^"§- 2:A><5>^ ^ ^ £~ff- 

31] 

X129^1 91°]*], ^7} XI 1 £ X]2 ^#71^ #7] sq^Xl sgigXH #7l 

^9b§- f^J>-5L AA A oM XI 1 # ^ XI 2 ^S^Xl tfl«fl 4051 5051 <X^1 

u*ixi ^ *i 3* ^ A*). 

[^T 1 * 32] 

X129%H1 ^-71 X]l ^5. XI wti^slJL ^-71 Xll #X1 tA-S-^Hr 1/2 s)- 

# #XMS ^ !/ 4 ^ ^eflo] e^- , ^7) Xll #°.S-^b1 p s ^ 

C ^^-o.^. °1 ^ ^ej^ ^j^sfe Xll ^ S^7l; ^ 

^7) XI 2 ^ ^S.X1 tifl^lslJl #71 X12 ^-Xl tfl-§-*Rf 1/2 sJ-# # efl o] e ri 1/4 

s)-# #efl^lSl- ^"71 XI 2 ^S-^-Bl p S ^ ^ C €#^-3. <X=L(X 

? J^f ? *>M-S ^*Kr XI 2 m% 2:^7l» C-l i^fe- ^ #*1. 

[^t 1 * 33] 

s)3Xl #X1 i^-o. ^^^ 7l ^ ofloi ^ S a}s}^ c^-xi; 
A oM xi <y ^ 3-3 *H XI l % ^ XI 2 #-§- ^#*Kr 12- XI; 

Xll ^#7l» o}^}<^ #7} ^! ^-ol ^Af ^o.s^-h-1 #^5q<x ^€ 

XI l #<*H)-£- ^*Hr ^xi; 
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Xl2 *r3*Hr #X1; £ 

A J"7l XU £ Xl2 «§^*1» ^-^^H # 7 ) ^ A > i^ofl <^*V <J^§- ^ 

34] 

Xl33%>Xl S^A^ A oM nflo] ^ «.«^o. s ^-7] X)l # ^ X|2 ^ 

^*Rr XU ^i, #7l XU nl^ofl tfl-g-^ ^2 nlel, # 7 ] ^ 2 p]e^ p>^^ x| 3 
nl&| ^ # 7 ] ^ 3 t^ofl tfl^-^ ^-7) nje^l i^Wxi «ti*m Xl4 *1&|» 

*Kr ^"^S #«^fXl7> Xl^^H, >8-7l ^-f-XH £|3H ^7l X|°I 

3 ^-7] XU # ^ ^12 ^-ol ^S]^, ^"71 XU vfl^l X|4 tX&N #7] Xl2 

^7} ^o_S. 24S]^ ^<L3. *>^r ^ ^ « 0 >^. 

[^nf* 35] 

^133%H1 9X°]*\, ^7) XU 33. ^ -S-71 XI 2 ^-^1 3 3. XI zj-zj- wfl^^ 

S^7ll- ol-g-^H XI 1 tl XI 2 ^%^r ^^ol, XI 1 ^ X]2 P 

S ^ C StAS X ZLf- Z|7l Cf= S^O] ^ ^.^J o. 

3. f>}^ ^ ^ «o>^. 

[3^8" 36] 

3*13X1 A <M1 ^X ^*>7l ^-71 SE|^ XI XI X| SA}5}H 
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A; 

^-71 3X);g*lH <y^^>7fl Hfl^l^^, Jfro] ^-7] ^ A> i^O. 5. «-&| 

^"71 3*1 £*H o}^S}7fl tifl^HH, *fl2 #°1 A o V 7 ) >i^O.^^-Ei AV^S] 

<H ^€ ^12 -iV^^-i- ^*H=r *fl2 ^#711- ^til^, 

4>7l afll ^ *fl2 ^^^11- -*7l ^ A} ^3H1 ^f"* ^ 

37] 

Al % ^ *112 ^ ^^Hr *fil #7l ^1 nle^ofl cfl-g-^1 afl si <H a o >71 ^12 > 

AS "13 ^ ^"71 2fl3 *1&H cfl-g-^VTfl tifl^SH ^-71 ^A]- ^^O.S. ^7l ^12 H> 
AfAl^ £A}§}^ *fl 4 *le]# 5L^-*Rr ^JlS <5}^ ^ ^ 

38] 

^136^H1 9X°]^, -*7l *fll ^ Tj^ofl wfl*ls}jL ^"71 ^l ^-ofl cfl-g-*Kr 1/2 s)- 
# f5H°|I ^ 1/4 4# *ell°mi- ^"71 Al %<LS.^ P S ^ 



55-42 



1020030012088 #3 2003/3/19 

^7] m tifl^]£)ji <$ 7 ] A}2 %<*\) cfl-g-s}^ 1/2 sj-^" #3H3= ^ 1/4 
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